cross-overs, losses to follow-up, and data reporting. Unruptured intracranial aneurysms observed in ISUIA ruptured at a minimal annual rate of 0.8% (0.5-1%), despite multiple methodological difficulties biased in favour of a benign natural history. Available registries do not have the power or the design capable of providing normative guidelines for clinical decisions. The appropriate method to solve the clinical dilemma is a multicentric trial comparing the incidence of a hard clinical outcome events in approximately 2000 patients randomly allocated to a treatment group and a deferred treatment group, all followed for ten years or more.
Introduction
The preventive treatment of unruptured aneurysms has been a common clinical practice for decades, despite the absence of a clinical proof of its benefits. In our view, this stems from a combination of understandable human
Summary
The preventive treatment of unruptured aneurysms has been performed for decades despite the lack of evidence of a clinical benefit. Reports of observational studies such as the International Study of Unruptured Intracranial Aneurysms (ISUIA) suggest that preventive treatments are rarely justified. Are these reports compelling enough to guide clinical practice?
The ISUIA methods and data are reviewed and analysed in a more conventional manner. The design of the appropriate clinical research program is approached by steps, reviewing potential problems, from the formulation of the precise research question to the interpretation of subgroup analyses, including sample size, representativity, duration of observation period, blinding, definition of outcome events, analysis of factors: the sobering realization that the outcome of patients with ruptured aneurysms remains dismal despite advances in neurocritical care and neurosurgical techniques; a favourable but spurious comparison of the outcome of patients treated electively as compared to patients treated after rupture, as opposed to the necessary comparison between active treatment and conservative management; the dreadful fear of being at risk of intracranial hemorrhage and the temptations of the illusion of control of future events.
These factors, combined with an inflated evaluation of what can be done, commonly lead to an irresistible urge to act. Hence the systematic treatment of small unruptured aneurysms may perhaps do more harm than good, and some reports support this possibility by showing a very small hemorrhagic risk in patients that were observed and comparatively high complication rates in other patients that were treated 4, 20 . However preventive treatment of unruptured aneurysms may still be sound 4, 11 .
There are two aims to this paper. First ISUIA data will be reviewed and re-interpreted in a more conventional manner. This will allow us to observe that results are in fact no different from the background knowledge on unruptured aneurysms available before its publication.
The conclusions reported from ISUIA that stirred so much controversy were unwarranted because they were based on data-driven posthoc reconstructions of artificial subgroups too small to be reliable.
If after more than ten years we are still in want of pertinent information and entangled in controversies it is because the clinical problem calls for an entirely different approach from a desperate search for an illusory 'natural history' of species of aneurysms. Clinical research must resolutely take another direction to provide valuable answers to clinically relevant questions regarding patients with unruptured aneurysms. Thus we will thoroughly review methodological pitfalls of observational studies, and propose better means to meet the challenge posed by unruptured aneurysms. Hence we will finally propose that the randomized trial methodology is the appropriate method to deal with the pervasive, longstanding clinical dilemma regarding preventive actions in the management of unruptured intracranial aneurysms.
Material and Methods

The data
We will limit our source to what is included in the article reporting the results of the prospective phase of ISUIA 1 and the recently published metanalysis by Wermer et Al. 18 .
Methods
Principles: Canons of clinical research methods were taken from two basic textbooks on clinical research 5, 6 . Statistics: Calculation of confidence intervals was according to Pr Hossein Arsham 1 .
Results and Discussion
Re-analysing ISUIA
Critical reading of ISUIA
A prospective cohort study on 1692 patients with unruptured aneurysms that were managed in a conservative fashion was conducted. Two other cohorts were simultaneously followed, one treated using surgical (1917 patients), the other endovascular means (451 patients) 20 .
Ideally the subjects should have been appropriate to the research question, available for follow-up, and representative of the population to which the results would be generalized 5 . However, the conservative cohort was built around the beliefs of the expert investigators, who tended to exclude of the conservative group patients selected for treatment. The result was a population irrelevant to the question of the appropriateness of preventive treatment: patients were older, had a high incidence of cerebrovascular diseases, and a high mortality rate that precluded long-term follow-up (five year mortality rate of 12.7 % while the yearly mortality of the corresponding age group should have been 0.7%) 16 . Still, many patients (32%) ended up being censored for having treatment, although the reasons justifying treatment were not recorded (sentinel headaches, third nerve palsies, warning leaks, enlarging lesions?). These factors culminated in a poor follow-up rate of patients selected to define the 'natural history of aneurysms', with less than 22% of patients being followed for four years or more.
Results are summarized in table 1. We have included in table 1 the minimal number of events, but also what would be the incidence of ruptures in a worst-case scenario, if deaths from intracranial hemorrhages and from un-known causes were included as outcome events.
Although the number of subjects and minimal duration of the observation period should be planned to provide adequate precision and power (and control type I and type II errors), subgroups, relative risks, or number of subjects needed to convincingly demonstrate the influence of risk factors for hemorrhage were not pre-specified.
A data-driven attempt to identify patients in whom risks of rupture were so low that no treatment could be justified, or in whom risks were so high as to mandate treatment posed many difficulties. A multivariate analysis identified three risk factors for hemorrhage: size (7-12 mm maximum diameter, relative risk [RR]: 3.3 [95% CI 1.3-8.2], p = 0.01), and two specific locations: posterior communicating ([RR]: 2.1 [1.1-4.2] , p = 0.02) and basilar bifurcation aneurysms ([RR]: 2.3 [1.1-4.8] , p=0.025). On the other hand complications from treatment may also be more frequent in basilar bifurcations aneurysms, or in larger aneurysms, so in effect treatment cannot formally be recommended for any category of patients 4 .
A surprising finding emerged when authors looked for optimal cut-off points to relate lesion size to rupture risks: the absence of event associated with anterior circulation aneurysms less than 7 mm in size. This result was obtained provided that a) posterior communicating aneurysms were excluded from the anterior circulation, to be lumped with basilar bifurcation aneurysms to construct a high risk 'posterior circulation' category 2 , b) patients with a history of hemorrhage from another lesion were excluded and c) patients with more than one lesion (40% of patients), such as a larger or a 'posterior circulation' aneurysm in combination with the small anterior lesion, were also excluded from the lower risk category to be classified in higher risk categories. Hence this tentative finding should be regarded with caution and at best calls for confirmation, since many sources of sampling errors, bias, and data driven selection could have artificially created this conjuncture. Major limitations of methods are summarized in Table 2 and reviewed in 3, 9, 19 .
The outcome event concerned patients, but important risk factors were defined using aneurysm characteristics. One problem is that 40% of patients harboured multiple aneurysms. The method for allocating patients to particular subgroups was not reported, but one may speculate that a hierarchy taking into account 'dominant' lesion size and/or location (both determined post-hoc) was arbitrarily fixed. This procedure will by definition, before any observation, attribute the outcome event to the higher level of the hierarchal group the patient can match (large aneurysm or posterior circulation). This in turn causes an a priori relative paucity of possibilities of events for patients that are members of the lower level of the hierarchy of risk factor groups. In addition, groups were then either split or lumped according to other criteria, such as a history of hemorrhage from another lesion, according to the authors' whim (in 20 ). All these categories and their combinations are now too numerous (15 reported ones) for the small number of outcome events that were observed (n = 51).
Conservative conclusions drawn from ISUIA
Once a clinical behaviour has become entrenched compelling arguments based on hard facts are needed to alter the practice that has become custom to the field. To guide prudent and appropriate clinical decision-making is the main goal of clinical research. The rigour and prudence that characterize the scientific me- thod of assessing the pertinent facts, allegedly designed to reach closer to 'true results', must be followed by a critical review of all potential sources of bias to minimize risks of erroneous conclusions. When the observations contradict the typical actions of the community of experts, a classical approach to argumentation is to use a 'principle of charity', conceding every point that remains in doubt, to come up with the most conservative interpretation of the data. It is only when results of rigorous methods are followed by conclusions that survive such a sceptical interpretation can one hope to have an impact on the entrenched beliefs of clinical experts. Available reports on unruptured aneurysms do not pass muster for these requirements.
The rupture risk of unruptured aneurysms is at least 3% in four years (95% CI: 2.8-5.1%). Given the disparities between the populations reported, results do not differ significantly from other publications on unruptured aneurysms, such as the one by Rinkel 13 , that reported a 0.8% (0.4-1%) annual rupture for group I patients, the one by Juvela 7 reporting 10.5% (5.3-15 .8%) at ten years, and the one by Wermer 18 (0.5-1.3% annual rupture risk). Exploratory analyses revealed basilar bifurcation and posterior communicating aneurysms were at higher risk of rupture; single (<7 m) small anterior circulation aneurysms, without a history of hemorrhage from another lesion, if posterior communicating aneurysms are arbitrarily subtract- ed, may be at lower risk, but these post-hoc findings need confirmation by trials with more rigorous methodology.
Foundations of a more reliable method to provide pertinent answers to the clinical dilemma There are numerous methodological flaws in ISUIA; many are common to all cohort studies, but some are specific to the way it was designed and reported. Observational studies are often chosen because they are easily performed, relatively inexpensive and do not question the clinical habits of physicians or preferences of participants. However they are so frequently misleading that they are often considered exploratory phases to more definitive experiments such as randomized trials that must be performed to prevent large scale error. Hence we will review classical principles of clinical research that will guide us on the path to the resolution of our clinical dilemma.
a) The relation between the research question and the method
The goal of clinical research is to draw inferences from the study results to help guide our actions for future patients we encounter in daily practice. Certain principles must be respected for these inferences to be valid. The process includes first and foremost the formulation of a precise research question and the construction of the most appropriate design that will provide the correct answer 5, 6 . A fatal error is to design a study that provides 'surprise' findings after asking the wrong question to the wrong population.
If we go back to ISUIA's project description 15 we read:
The International Study of Unruptured Intracranial Aneurysms (ISUIA) 'was designed to define the natural history of UIAs'; determine the risk factors associated with the development and rupture of UIAs; and assess the morbidity and mortality associated with repair of UIAs among UIA patients with and without a history of subarachnoid hemorrhage from a separate aneurysm. The primary hypotheses of this study are as follows.
1) Among patients without a history of SAH with UIA, there is a critical size above which there is a significant risk of subsequent aneurysmal rupture, with accompanying neurologic morbidity and mortality.
2) Among patients with UIAs and a history of SAH from another source, the risk of future rupture of UIA, disability, and death is greater than in patients without a history of SAH and varies directly with aneurysmal size.
3) The risk of death and significant disability from surgery to isolate UIAs from the intracranial circulation varies according to the size and the location of the aneurysm, history of SAH from another source, and confounding variables such as age and co-morbid conditions.
There are at least three fundamental problems with this description:
A) There is nothing natural about a so-called 'natural history' of UIAs. Unruptured aneurysms are most frequently discovered incidentally, at the time of imaging for some other reasons; the 'natural history' is a ratio of the number of events (that are unlikely to go unnoticed) divided by the number of patients identified with the disease and observed for a certain period. However this denominator will drastically change with imaging developments, the local circumstances justifying the clinical use of imaging modalities, and equipment availability. Thus we are in fact studying 'man-made' numbers that reveal more about referral patterns for imaging and co-morbidities than about 'natural kinds' of aneurysms.
B) The hypotheses are vaguely phrased, the clinically significant differences that are expected undefined, the population size and followup periods undetermined ( Table 2 ). This condemns the authors to data-driven exploratory analyses, which by definition cannot be used reliably by clinicians if they are not confirmed by appropriate studies 5 . Statistical instruments do not perform normally when post hoc analyses are carried out, because their basic assumptions are not respected 10 . Any observation in this context runs the risk of being a chance finding, a sampling error, a bias or a post-hoc creation 8 .
C) The project description is ambiguous, with an implicit comparison between conservative management and treatment, but the groups that will be studied are divorced, and thus any comparison will be invalid.
Clearly the investigators wished to look for clinically pertinent information. But clinical pertinence here regards patients in whom treatment is a possibility. Had a clear and focused question been formulated, many errors would have been prevented. Leaving details for a later part of this review, the initial formulation of a pertinent question could start with: Should unruptured aneurysms be treated preventively? b) Population representativity, spectrum of the disease, and the need for randomization All observational clinical research is based, philosophically and practically, on the use of a sample to represent a population. The advantage is efficiency, by relieving the investigators from investigating everyone with the disease, an impossible task. The price to pay is the bias that is introduced: the findings may not apply to all patients and in particular to future patients if the sample is not representative of the population that we are asked to treat in clinical practice 5 . We must remember that our primary goal is not to accurately represent a series of patients of the past. Our primary goal is to find the appropriate treatment of the future patient that we will encounter in our practice.
In many diseases there is a spectrum of severity. In UIAs, this spectrum of severity may concern the hemorrhagic risk, but there is no reason to suppose that there is a single one-dimensional spectrum of severity organized along a single criterion. Any individual patient can be described by multiple characteristics (age, sex, number of lesions, sizes, locations, morphology, previous history etc…). and be a member of various classes of patients defined according to their combinations. Hence the observational study could be analyzed and dissected into an infinity of classes of aneurysms that could be designed to show a 'zero risk' for a particular conjunction of characteristics, especially if these classes are determined once the results are known (table 2) . Even if we could separate various groups with significantly different rupture risks, this would not solve our clinical dilemma since we would then need to compare this multitude of 'natural histories' with another spectrum, the spectrum of treatment risks, and perhaps with a third, the spectrum of treatment efficacy. But now all these comparisons are invalid, since they concern different groups of patients.
If a spectrum of aneurysm risks exists, then the so-called natural history of patients selected for observation may significantly differ from the one of patients selected for treatment, and then findings from one group cannot apply to the other. As long as we first arbitrarily decide what should be done for each patient, act, and then observe the outcome of our actions, systematic bias is introduced. Not only does this procedure lead to invalid comparisons between groups, but it also systematically leads to a distorted picture of the 'reality' of the consequences of harbouring an aneurysm, by selectively exempting from evaluation of the so-called natural history those patients that are precisely the ones we desperately need to know more about, perhaps the ones most likely to rupture. One can safely speculate that ISUIA centres offered surgical clipping or coiling to patients with a favourable risk/benefit ratio, and observation to unfavourable patients, according to clinical judgement... This speculation is supported by the characteristics of patients that vastly differed for the three cohorts in ISUIA, for all factors that are believed to have a significant effect on rupture rates, such as lesion size, location, aneurysm-related symptoms, and history of SAH from another lesion (p <.0001 for each factor; table 2) 4 . The fundamental question regarding UIAs is to determine if preventive treatment of unruptured aneurysms, when treatment is possible and actually considered, is in general beneficial, because we want this knowledge to apply to the future patient considered for treatment.
Hence the only way out of this systematic bias is randomization, a difficult but inescapable method if we are to come out of the current scientific and clinical dead-end. Randomization assures that only pertinent patients are recruited in the study, that the information given by the study results concerns the same patients who are eligible for the intervention, since any patient observed within the randomized trial had no reason whatsoever not to be in the treated group (beside treatment being allocated according to the randomization procedure). We are not in fact interested in finding a universal truth about natural species of aneurysms that may not be of clinical relevance. We are interested in the value of two treatments that must be tested in a diversified variety of patients. We want to know what is the outcome of two different approaches that are actually permissible decision choices in future patients of our clinical practice, when and only when a choice is possible. In such a perspective, the randomized trial design is the most appropriate method, and the research question should be articulated around: 'Is the outcome of patients with unruptured aneurysms improved with treatment as compared with observation?" c) Sample size ISUIA is our largest prospective effort in the study of unruptured aneurysms to date. But it is actually quite small when one considers the ambitions of the study, the retention of patients and length of follow-ups, and the intention to analyse numerous subgroups. Now sample size is neither a virtue, nor a goal in itself. A large sample can only be useful to minimize random error (errors due to distortions caused by chance alone). Size has no effect on systematic error due to bias (sources of distortion that affect the results of the study in one direction only). In fact an increase in the size of a biased sample can only increase the magnitude of erroneous conclusions.
The sample size must be predetermined and tailored to a precise research question 5, 6 . Clinical subgroups are more likely to produce random findings just through the aggregation of events. In the absence of specification of subgroups and error rates in advance, there is no way to control the error which rapidly rises above acceptable levels with multiplying posthoc analyses 10 .
What actually determines the size of the population to be studied is the number of outcome events, which must be estimated a priori. The smaller the number of events, the larger the population required for meaningful results. For example, if one wishes to prove that one group carries a 1% risk, the other 0.5%, more than 4670 patients per group must be recruited (using 80% power and 5% alpha). Between ten to 25 events per risk factor are required for a meaningful analysis 5 . ISUIA was clearly too small to offer reliable estimates regarding the subgroups that were targeted.
Sample size determination is often performed in a pragmatic fashion; a number of patients that is feasible to recruit is first estimated. Then the investigators evaluate what difference between two groups would be clinically relevant. This procedure can only determine the size necessary to prevent differences likely to be caused by chance alone. If the research question cannot be answered with this population, the investigators are encouraged to look for more feasible endeavours. This crucial step often turns out to be a humbling experience, as one is forced to realize the limits of clinical research. Sample size determination must be performed early during the planning phase of clinical research, whether we are contemplating an observational study or a randomized trial.
d) Observation period
The duration of a meaningful follow-up period must also be chosen with care, and the analysis of the outcome should take into consideration the number of patients that have completed the observation period. This is obvious when one studies 'cures' after cancer treatment. There are a number of illicit assumptions that are hidden behind selection of an observation period in research concerning aneurysms. Is the risk of rupture constant with time, age, concomitant diseases? Are a thousand patients followed for one year without hemorrhage to be counted as equivalent to a hundred patients followed for ten years without hemorrhage? Of course there is no 'true' answer to this problem, but we should think in this way: what would be clinically meaningful once we want to apply our new knowledge to our clinical decisions?
A thought experiment may help: imagine we designed an experiment in which premortem imaging in a million patients within a week of death were performed. We identified ten thousand patients with aneurysms, none of whom bled before dying from an unrelated cause. Would this be equivalent evidence of a natural history showing the absence of any rupture in 192 individuals each followed for ten years?
Since the knowledge we want is one that could apply to individual patients, for whom the clinical dilemma exists, a safe choice is an observation period that is long, ten or 15 years, since it is in patients with relatively long life expectancy, in good health, that treatment would be considered.
e) Blinding and outcome events
That it is vital to conceal assignment of patients to treatment in clinical research has been repeatedly stressed 5 . Blinding of both subjects and investigators is essential to eliminate differential bias, and in assuring that outcome measurements will not have different degrees of accuracy in the two groups. What is less obvious is the bias introduced by open allocation of events in registries. There is a high risk of error in the interpretation of outcome events in a study in which there are more deaths from cerebrovascular diseases and 'unrelated' intracranial hemorrhages than primary outcome events 4 .
Because it may be considered unethical to perform sham operations, blinding is almost impossible in surgical trials. A less reliable but useful compensation is to resort to masked evaluation of the primary outcome, if it must be causally interpreted (such as morbidity or mortality caused by the disease or its treatment), the assessors being ignorant of group allocation at the time of the evaluation 5 .
It is appropriate to choose cause specific mortality as an outcome event only when the specific cause of death accounts for most of the deaths that occur among study patients.
The fact that individuals with other causes of intracranial hemorrhage could be included in ISUIA, but excluded from primary analysis once hemorrhages occurred could only result in dilution of the frequency of primary events. Designating any events that occur after randomization as 'ineligible' is a very risky strategy. A fair procedure that could have been used to convince readers that events had a very low frequency was to include all events in the primary analysis.
When blinding is not possible, it is judicious to choose a 'hard' outcome, less sensible to bias, such as overall mortality. The difficulty lies in the fact that with a sufficiently long trial, eventually everyone dies. In addition, many patients fear dependency more than they fear death, and there are reasons to think that treatment may cause more morbidity than mortality 12 . Thus alternative possibilities for choosing the outcome events of a trial is overall morbidity and mortality (M&M), or M&M caused by the lesion or its treatment, but blind adjudication becomes mandatory.
f) Losses to follow-up and analysis of cross-overs
The treatment of patients that cannot complete the entire duration of the observation period is a problem. Results are drastically influenced by the manner in which this problem is addressed. Bias becomes likely if there is a trend to enrol patients with concomitant diseases that a) may, physiologically or through unknown factors (such as physical activity) influence rupture rates, and b) will statistically show that aneurysms are less relevant in the life of the population than in healthy patients who are candidates for surgery. The systematic inclusion of months or years of 'non ruptures' of patients that can no longer bleed because they were treated (32%) or died from unrelated causes can only weigh in favour of a 'benign natural history' 4 .
The gravity of this problem can be estimated in any given study by examining the ratio of missing patients to events. If it is in the 1% range, this is not too worrisome; but as this ratio grows, validity of the event rate becomes questionable 5 . Not unexpectedly given the population and methodology, this problem became overwhelming with time in ISUIA. Patients lost to analysis or censored came to outnumber patients retained for analysis, undermining the credibility of an alleged low event rate 20 ) .
Deciding how to handle missing data in the analysis is crucial: It is tempting to treat patients that are lost as if they were lost at the end of the study, and 'censor' anything that might have happened afterwards. But this could bias conclusions; ignoring them would lower credibility of the study. In therapeutic trials, it is safest to arbitrarily assign lost patients the outcome that will make it harder for your study question to be answered by a 'yes'. This is 'the worst case scenario' method, assigning death to experimental patients, and survival to the end of the trial to control patients. In the case of ISUIA, the argument is reversed. The authors wish to show that small anterior circulation aneurysms do not rupture. The worst case scenario would have called for attributing a rupture to all cases lost to analysis, but also to attribute rupture in any patients with two aneurysms to the smallest, anterior circulation aneurysm if it were present in the patient. There are many less harsh methods to model and assign outcomes to lost patients, but all are 'fictitious' constructions that depart from a pure observational truth 5 .
g) Explanatory or management research
Trials are often described as 'explanatory' or 'management' trials. Explanatory trials are designed to discern any potential benefit of treatment in ideal circumstances. Explanatory trials call for tight eligibility criteria that select patients who are most likely to benefit, restriction of outcome events, and analysing just those outcome event that answer the precise research question. Explanatory trials allow a novel therapy to be rapidly abandoned in the face of negative results 5 .
Once a therapy has become common practice it is no longer a useful option. Only an ambiguous conclusion could come from an explanatory trial that shows clear benefits, while a management trial would prove that it is clearly worthwhile to adopt the treatment. If we keep in mind the purpose of our investigation ('Is the outcome of patients with unruptured aneurysms improved with treatment as compared with observation?'), we shall opt for the 'management 'type of trial. This calls for a large, simple trial, looking for a pragmatic answer 1) with loose eligibility criteria based on uncertainty, 2) taking all comers; 3) retaining every admitted patient in the analysis; 4) proceeding with non-obstructive monitoring; 5) ascertaining a range of hard outcome events 6) counting every event and charging it against intervention (in 5 ).
h) Reporting results
The rigorous and standardized fashion of reporting study results is beyond the present discussion but can be found in the Consort publications 14 . We only wish to mention here that conclusions should not be exaggerated, especially about subgroups. Many advocate rejection of any conclusion about subgroups, even in RCTs, unless they are 'big, highly statistically significant, specified before analysis, replicated in other trials and supported by other evidence' 5 .
i) The appropriate research
Summing up the result of this discussion, what needs to be done is a research that can lift the current uncertainty regarding the clinical management of patients with unruptured aneurysms. This is a large multicentric randomised controlled trial comparing a relatively hard outcome such as mortality or severe morbidity of a treated group with a group managed in a conservative fashion. The population studied must be appropriate, inclusive of all patients considered for treatment, but eligible to both options, and all patients should be followed for a fixed time period, ten years for example. If possible, the trial could be powered to show a difference in overall mortality or morbidity. Alternatively, cause-specific endpoints, such as morbidity and mortality related to the aneurysm or its treatment, can be used, provided this adjudication is performed by a committee blinded to treatment allocation. The sample size must be feasible, perhaps in the range of 2000 patients, a size necessary to prove a relatively large difference between the two groups. Since previous series, including ISUIA, are all compatible with a 1% yearly event rate for conservative management, such a sample size could prove a decrease in related M&M from 7-9% to 3-5% at ten years with treatment. Subgroup analyses can be performed but should ideally be pre-specified, limited to one or two, and results interpreted in a very conservative fashion.
The precise research question becomes: Is the clinical outcome, as judged by a committee blind to treatment allocation, in patients with unruptured aneurysms eligible to both treatment options, and in whom there is a clinical dilemma, all followed for at least ten years, significantly better with intervention or with observation?
This endeavour may appear a formidable task, but it is in our view the only option available to rationally justify the treatment of patients with unruptured aneurysms. We do not do clinical research because it is easy, but because it is necessary.
Conclusions
The appropriate management of individuals with unruptured aneurysms is a clinical dilemma that can only find a resolution through clinical research.
The most reliable findings of ISUIA concern the general incidence of rupture of patients with unruptured aneurysms, which remain, despite many methodological difficulties that all tend to lower the frequency of events, within the previously published 0.5-2%/year range. Observational studies do not possess the power or the methodology to provide safe and reliable conclusions about subgroups. Our previous endeavours to estimate the truth about a 'natural history' were ill-advised; numbers on unruptured aneurysms are man-made, and depend on our use of technology and our clinical decisions. Patients with unruptured aneurysms are treated everyday throughout the world. It is time to evaluate in a rigorous fashion if this is beneficial or harmful. This calls for a randomized trial.
